SEQUENCE LISTING 
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i=t3 



Phytochrome Regulated Transcription Factor for Control 
sr Plant Development 



<170> PatentIn\Ver. 2.1 



<210> 1 

<211> 4344 

<212> DNA 

<213> Arabidopsis tftaliana 



<220> 
<223> 



phytochrome -regulaated transcriptional factor CCA1 
genomic clone 



<220> 
<221> 
<222> 



exon 

(1332) . . (1370) 



<220> 
<221> 
<222> 



intron 

(1371) . . (1448) 



<220> 
<221> 
<222> 



exon 

(1449) . . (1560) 



<220> 
<221> 
<222> 



intron 

(1561) . . (1648) 



<220> 
<221> 
<222> 



exon 

(1649) . . (1710) 



<220> 
<221> 
<222> 



intron 

(1711) . . (2189) 



<220> 
<221> 
<222> 



exon 

(2190) . . (2384) 



<220> 

<221> intron 

<222> (2385) . . (2471) 

<220> 

<221> exon 

<222> (2472) . . (2645) 

<220> 

<221> intron 

<222> (2646) . . (2728) 

<220> 

<221> exon 

<222> (2729) . . (3610) 

<220> 

<221> intron 

<222> (3611) . . (3680) 

<220> 

<221> exon 

<222> (3681) . . (4043) 



<400> 1 
gcagtggttc 


acttacaaga 


acctggtctt 


taactctgtg 


tttggttgca 


tgtaatactg 








tattagggag 


cagctgaatc 


aaaggaggaa 


tcatgaattg 


gaatgaagga 


tatcaaaaga 


atctttcctt 


cttgtaacta 


aataattttc 


tttagctcaa 


agtatcatcc 


atttatgtca 


gagatgtttt 


gtttcatttt 


ccaaaatttc 


tcatgcatgg 


ttagcttagc 


ttaatgctga 


aaaagaacaa 


aaccttatgg 


gtctaaaaaa 


taagtttagg 


tccattagag 


tgtgagaata 


gttcgattgt 


tggtgaagta 


gtcgtctaga 


cagacacgtg 


tcgacaaact 


ggtgggagag 


caagatatta 


taacgaattg 


acctttttaa 


agaatacaaa 


gaaggttgtg 


aacaagttga 


aaaagctgaa 


tcatctcttc 


agccactagt 


ctcgaaataa 


ataaattaaa 


aagtttgagg 


ccatttccgt 


agcttctggt 


ctcttttctt 



caaaccagac 


aggttaacca 


attctctctt 


60 


agaatggaag 


actcaaattc 


tcgaggaaat 


120 


ttgagaaggt 


caagagcaca 


tacaaagaca 


180 


gaagaagaag 


aagagccttt 


ttgaggccat 


240 


atctaacaca 


aaggccacgt 


ccttccttca 


300 


atcctttctc 


tctctctgtc 


tctggtcttt 


360 


aagtgttgta 


aattcctcaa 


gactatatat 


420 


aaactttgtc 


cccatttagt 


cttctaccct 


480 


actgttgaat 


aacgatatgg 


gccttatgct 


540 


aataagccca 


atataaaact 


atggcccaaa 


600 


gcgcgtgtag 


tgaaccgcac 


gagaatgcgc 


660 


ttcccgggtc 


cactgatgtt 


tctagtgtat 


720 


attaacgatc 


ttaagtaggt 


cccactagat 


780 


cctttcaggt 


agtcccggaa 


ctcgtggcct 


840 


tgttaagatg 


gacaagaatg 


taacttgaac 


900 


atgttgacat 


atggcagttt 


cttttgtagc 


960 


ttaaagataa 


ttatagtggc 


tgagatttct 


1020 


tgtttcattg 


atcaaaagca 


aatcacttct 


1080 



3 



tcttcttctt 


cttctcgatt 


tcttactgtt 


ttcttatcca 


acgaaatctg 


gaattaaaaa 


1140 


tggaatcttt 


atcgaatcca 


agctgatttt 


gtttctttca 


ttgaatcatc 


tctctaaagg 


1200 


tact taagat 


tgatttattg 


tcatggtctt 


tcttattgtt 


tgatgaataa 


cttgacttga 


1260 


ttgttttttg 


ttttgtggat 


tagtggaatt 


ttgtaaagag 


aagatctgaa 


gttgtgtaga 


1320 


ggagcttagt 


9 at 9 9 a 9 aca aat tc 9 


tct gga gaa gat ctg gtt att aag 


1370 




Met Glu Thr Asn Ser 
1 5 


Ser Gly Glu Asp Leu Val lie Lys 
10 




gtaaattaac 


taaattttag 


ggggaagatg 


attgttttag 


gtgtcaaaga 


ttgagaattt 


1430 



taatgaaact tgatatag act egg aag cca tat acg ata aca aag caa cgt 1481 

Thr Arg Lys Pro Tyr Thr lie Thr Lys Gin Arg 
15 ^ 20 

gaa agg tgg act gag gaa gaa cat aat aga ttc att gaa get ttg agg 1529 
Glu Arg Trp Thr Glu Glu Glu His Asn Arg Phe lie Glu Ala Leu Arg 
25 30 35 40 

ctt tat ggt aga gca tgg cag aag att gaa g gttgattttt atttcccttt 1580 
Leu Tyr Gly Arg Ala Trp Gin Lys lie Glu 
45 50 

atatgtctta ttttttgtgt ttgcagaggt ttgtcttcaa actgatttgc tttttttcat 1640 

ttggacag aa cat gta gca aca aaa act get gtc cag ata aga agt cac 1689 
Glu His Val Ala Thr Lys Thr Ala Val Gin lie Arg Ser His 
55 60 

get cag aaa ttt ttc tec aag gtaaaategg ttaattttga aatgatgttc 1740 
Ala Gin Lys Phe Phe Ser Lys 
65 70 



tcatcttcat* 


tggcttaatg 


cttaagactt 


attgaaagee 


aggcaagttt 


tetgettett 


1800 


ttgettctta 


gtcaggagat 


agatagat ta 


cgtttttaga 


gtttagtaat 


gagcaataag 


1860 


tcttaaaata 


gttggagaaa 


tgacgagatg 


taatcgtttt 


cttttgttta 


tgectatate 


1920 


ttgttaatcc 


acaaacatgt 


acatagattc 


ttcagaagaa 


tgttagtttc 


tttagattct 


1980 


tcagataaac 


ttgtgtcttc 


0 

ttaccgattc 


tgaggtagtg 


gcaaaagtgg 


getgagtget 


2040 


agaaattttt 


gaatgttcct 


tgtgataagc 


catagaggta 


aaccattttt 


gattttccag 


2100 


ttctgtcatt 


taaacttgtt 


aggtgtcatt 


agatttttgt 


ttgtttacgt 


ttgtttagag 


2160 


ggtaacaaaa 


ctactctcat 


ctctctcag gta gag aaa 
Val Glu Lys 


gag get gaa get aaa 
Glu Ala Glu Ala Lys 


2213 



75 

ggt gta get atg ggt caa gcg eta gac ata get att cct cct cca egg 2261 

Gly Val Ala Met Gly Gin Ala Leu Asp lie Ala lie Pro Pro Pro Arg 
80 85 90 95 

cct aag cgt aaa cca aac aat cct tat cct cga aag acg gga agt gga 2309 
Pro Lys Arg Lys Pro Asn Asn Pro Tyr Pro Arg Lys Thr Gly Ser Gly 
100 105 110 



4 



acg ate ctt atg tea aaa acg ggt gtg aat gat gga aaa gag tec ctt 2357 
Thr lie Leu Met Ser Lys Thr Gly Val Asn Asp Gly Lys Glu Ser Leu 
115 120 125 * 

gga tea gaa aaa gtg teg cat cct gag gtgattttca tggtcatatg 2404 
Gly Ser Glu Lys Val Ser His Pro Glu 
130 135 

gcatcttttt gcagtgtgtc acattgctcc tcatgttatt aatacagatt gtgtgcttcg 2464 



tttatag atg gee aat gaa gat cga caa caa tea aag cct gaa gag aaa 
Met Ala Asn Glu Asp Arg Gin Gin Ser Lys Pro Glu Glu Lys 
140 145 150 



2513 



act ctg cag gaa gac aac tgt tea gat tgt ttc act cat cag tat etc 2561 
Thr Leu Gin Glu Asp Asn Cys Ser Asp Cys Phe Thr His Gin Tyr Leu 
155 160 165 



tct get gca tec tec atg aat aaa agt tgt ata gag aca tea aac gca 
Ser Ala Ala Ser Ser Met Asn Lys Ser Cys lie Glu Thr Ser Asn Ala 
170 175 180 



2609 



2812 



2860 



age act ttc cgc gag ttc ttg cct tea egg gaa gag gtaaaaaaca 2655 
Ser Thr Phe Arg Glu Phe Leu Pro Ser Arg Glu Glu 
185 190 

atctttcatt gctatttgag gttttaagac gattagtact tttcatgaaa etaaaacegt 2715 

gggggaataa cag gga agt cag aat aac agg gta aga aag gag tea aac 2764 
Gly Ser Gin Asn Asn Arg Val Arg Lys Glu Ser Asn 
195 200 205 

tea gat ttg aat gca aaa tct ctg gaa aac ggt aat gag caa gga cct 
Ser Asp Leu Asn Ala Lys Ser Leu Glu Asn Gly Asn Glu Gin Gly Pro 
210 215 220 

cag act tat ccg atg cat ate cct gtg eta gtg cca ttg ggg age tea 
Gin Thr Tyr Pro Met His lie Pro Val Leu Val Pro Leu Gly Ser Ser 
225 230 235 

ata aca agt tct eta tea cat cct cct tea gag cca gat agt cat ccc 2908 
lie Thr Ser Ser Leu Ser His Pro Pro Ser Glu Pro Asp Ser His Pro 
240 245 250 

cac aca gtt gca gga gat tat cag teg ttt cct aat cat ata atg tea 2956 
His Thr Val Ala Gly Asp Tyr Gin Ser Phe Pro Asn His lie Met Ser 
255 260 265 270 

acc ctt tta caa aca ccg get ctt tat act gee gca act ttc gee tea 3004 
Thr Leu Leu Gin Thr Pro Ala Leu Tyr Thr Ala Ala Thr Phe Ala Ser 
275 280 285 

tea ttt tgg cct ccc, gat tct agt ggt ggc tea cct gtt cca ggg aac 3052 
Ser Phe Trp Pro Pro Asp Ser Ser Gly Gly Ser Pro Val Pro Gly Asn 
290 295 300 



tea cct ccg aat ctg get gec atg gee gca gee act gtt gca get get 
Ser Pro Pro Asn Leu Ala Ala Met Ala Ala Ala Thr Val Ala Ala Ala 
305 310 315 



3100 



r 



5 



agt get tgg tgg get gee aat gga tta tta cct tta tgt get cct ctt 3148 
Ser Ala Trp Trp Ala Ala Asn Gly Leu Leu Pro Leu Cys Ala Pro Leu 
320 325 330 

agt tea ggt ggt ttc act agt cat cct cca tct act ttt gga cca tea 3196 
Ser Ser Gly Gly Phe Thr Ser His Pro Pro Ser Thr Phe Gly Pro Ser 
335 340 345 350 

tgt gat gta gag tac aca aaa gca age act tta caa cat ggt tct gtg 3244 
Cys Asp Val Glu Tyr Thr Lys Ala Ser Thr Leu Gin His Gly Ser Val 
355 360 365 

cag age cga gag caa gaa cac tec gag gca tea aag get cga tct tea 3292 
Gin Ser Arg Glu Gin Glu His Ser Glu Ala Ser Lys Ala Arg Ser Ser 
370 375 380 

ctg gac tea gag gat gtt gaa aat aag agt aaa cca gtt tgt cat gag 3340 
Leu Asp Ser Glu Asp Val Glu Asn Lys Ser Lys Pro Val Cys His Glu 
385 390 395 

cag cct tct gca aca cct gag agt gat gca aag ggt tea gat gga gca 3388 
Gin Pro Ser Ala Thr Pro Glu Ser Asp Ala Lys Gly Ser Asp Gly Ala 
400 405 410 

gga. gac aga aaa caa gtt gac egg tec teg tgt ggc tea aac act ccg 343 6 
Gly Asp Arg Lys Gin Val Asp Arg Ser Ser Cys Gly Ser Asn Thr Pro 
415 420 425 430 

teg agt agt gat gat gtt gag gcg gat gca tea gaa agg caa gag gat 3484 
Ser Ser Ser Asp Asp Val Glu Ala Asp Ala Ser Glu Arg Gin Glu Asp 
435 440 445 



ggc ace aat ggt gag gtg aaa gaa acg aat gaa gac act aat aaa cct 
Gly Thr Asn Gly Glu Val Lys Glu Thr Asn Glu Asp Thr Asn Lys Pro 
450 455 460 



3532 



caa act tea gag tec aat gca cgc cgc agt aga ate age tec aat ata 3580 
Gin Thr Ser Glu Ser Asn Ala Arg Arg Ser Arg lie Ser Ser Asn lie 
465 470 475 

acc gat cca tgg aag tct gtg tct gac gag gtacttactt ggactaaaga 3630 
Thr Asp Pro Trp Lys Ser Val Ser Asp Glu 
480 485 

tcaacttcct ttatttcaaa tcattttctc atataaatat tgtacattcg ggt cga 3686 

Gly Arg 
490 

att gec ttc caa get etc ttc tec aga gag gta ttg ccg caa agt ttt 3734 
lie Ala Phe Gin Ala Leu Phe Ser Arg Glu Val Leu Pro Gin Ser Phe 
495 500 505 

aca tat cga gaa gaa cac aga gag gaa gaa caa caa caa caa gaa caa 3782 
Thr Tyr Arg Glu Glu His Arg Glu Glu Glu Gin Gin Gin Gin Glu Gin 
510 515 520 

aga tat cca atg gca ctt gat ctt aac ttc aca get cag tta aca cca 3830 
Arg Tyr Pro Met Ala Leu Asp Leu Asn Phe Thr Ala Gin Leu Thr Pro 
525 530 535 



6 



gtt gat gat caa gag gag aag aga aac aca gga ttt ctt gga ate gga 3878 
Val Asp Asp Gin Glu Glu Lys Arg Asn Thr Gly Phe Leu Gly lie Gly 
540 545 550 

tta gat get tea aag eta atg agt aga gga aga aca ggt ttt aaa cca 3926 
Leu Asp Ala Ser Lys Leu Met Ser Arg Gly Arg Thr Gly Phe Lys Pro 
555 560 565 570 

tac aaa aga tgt tec atg gaa gee aaa gaa agt aga ate etc aac aac 3 974 
Tyr Lys Arg Cys Ser Met Glu Ala Lys Glu Ser Arg lie Leu Asn Asn 
575 580 585 

aat cct ate att cat gtg gaa cag aaa gat ccc aaa egg atg egg ttg 4022 
Asn Pro lie lie His Val Glu Gin Lys Asp Pro Lys Arg Met Arg Leu 
590 595 600 

gaa act caa get tec aca tga gactctattt tcatctgatc tgttgtttgt 4073 
Glu Thr Gin Ala Ser Thr 
605 

actctgtttt taagttttca agaccactgc tacattttct ttttcttttg aggectttgt 4133 

atttgtttcc ttgtccatag tcttcctgta acatttgact ctgtattatt caacaaatca 4193 

taaactgttt aatctttttt tttccaacct ggaaagaact tcactcaagg ggctcttgtt 4253 

cttgatatat gcaaacgaca gagttccaaa aegtaatett agcccatcca tcacccttaa 4313 

gttgtctcat aactcataag taagcacaaa a 4344 



<210> 2 

<211> 608 

<212> PRT 

<213> Arabidopsis thaliana 

<223> phytochrome- regulated transcriptional factor CCA1 



<400> 2 



Met 


Glu 


Thr 


Asn 


Ser 


Ser 


Gly 


Glu 


Asp 


Leu 


Val 


He 


Lys 


Thr 


Arg 


Lys 


1 








5 










10 










15 




Pro 


Tyr 


Thr 


He 
20 


Thr 


Lys 


Gin 


Arg 


Glu 
25 


Arg 


Trp 


Thr 


Glu 


Glu 
30 


Glu 


His 


Asn 


Arg 


Phe 
35 


He 


Glu 


Ala 


Leu 


Arg 
40 


Leu 


Tyr 


Gly 


Arg 


Ala 
45 


Trp 


Gin 


Lys 


He 


Glu 


Glu 


His 


Val 


Ala 


Thr 


Lys 
• 


Thr 


Ala 


Val 


Gin 


He 


Arg 


Ser 


His 




50 










55 








60 










Ala 


Gin 


Lys 


Phe 


Phe 


Ser 


Lys 


Val 


Glu 


Lys 


Glu 


Ala 


Glu 


Ala 


Lys 


Gly 


65 










70 










75 










80 


Val 


Ala 


Met 


Gly 


Gin 
85 


Ala 


Leu 


Asp 


He 


Ala 
90 


He 


Pro 


Pro 


Pro 


Arg 
95 


Pro 


Lys 


Arg 


Lys 


Pro 
100 


Asn 


Asn 


Pro 


Tyr 


Pro 
105 


Arg 


Lys 


Thr 


Gly 


Ser 
110 


Gly 


Thr 


He 


Leu 


Met 
115 


Ser 


Lys 


Thr 


Gly 


Val 
120 


Asn 


Asp 


Gly 


Lys 


Glu 
125 


Ser 


Leu 


Gly 


Ser 


Glu 
130 


Lys 


Val 


Ser 


His 


Pro 
135 


Glu 


Met 


Ala 


Asn 


Glu 
140 


Asp 


Arg 


Gin 


Gin 


Ser 


Lys 


Pro 


Glu 


Glu 


Lys 


Thr 


Leu 


Gin 


Glu 


Asp 


Asn 


Cys 


Ser 


Asp 


Cys 


145 










150 










155 










160 


Phe 


Thr 


His 


Gin 


Tyr 
165 


Leu 


Ser 


Ala 


Ala 


Ser 
170 


Ser 


Met 


Asn 


Lys 


Ser 
175 


Cys 
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1 1 c 


uJ.U 


Thr 


Qp-r 
O C X 


Aon 


Ala 


Ser 


Thr 


Phe 


Ara 


Glu 


Phe 


Leu 


Pro 


Ser 


Arg 








JL O U 










185 










190 






ulli 




\j j. y 


Ser 


Gin 


Asn 


Asn 


Arg 


Val 


Ara 


Lys 


Glu 


Ser 


Asn 


Ser 


Asp 
















2 00 










2 05 










A en 


Ala 


Lys 


Ser 


Leu 


Glu 


Asn 


Glv 


Asn 


Glu 


Gin 


Gly 


Pro 


Gin 


Thr 




z ± u 










215 










220 










Tyr 


Pro 


IMC L- 


Wi Q 
ni 0 


Tip 

lie 


Pro 


Val 


Leu 


Val 


Pro 


Leu 


Glv 


Ser 


Ser 


He 


Thr 


*5 O c: 

Z Z D 










9 7 0 










235 










240 


C O T~ 

O C X. 


Q O T* 
O CI 


T .^1 1 
XjC Li. 


Ser 


His 


Pro 


Pro 


Ser 


Glu 


Pro 


Asp 


Ser 


His 


Pro 


His 


Thr 










AT J 










250 










255 




Val 


Ala. 


nl w 


Asp 


iyr 


0111 


Ser 


Phe 


Pro 


Asn 


His 


He 


Met 


Ser 


Thr 


Leu 








n 

z 0 u 










265 










270 






LeU 


Gin 


Xhr 


Pro 


Ala 


Leu 


Tvr 


Thr 


Ala 


Ala 


Thr 


Phe 


Ala 


Ser 


Ser 


Phe 






Z / D 










2 80 










2 85 








Trp 


TD y~ (~s 
riu 


ri u 


Z\ on 


Ser 


Ser 


Glv 
oiy 


Glv 


Ser 


Pro 


Val 


Pro 


Gly 


Asn 


Ser 


Pro 




z u 










295 










300 












Asn 


Leu. 


Ala 


Ala 


Met 


Ala 


Ala 


Ala 


Thr 


Val 


Ala 


Ala 


Ala 


Ser 


Ala 


"3 n c 










~> 1 w 










315 










320 


Trp 


Trn 


Al a 
r\ 1 ct 


i-ll d 


Asn 


Gly 


Leu 


Leu 


Pro 


Leu 


CVS 


Ala 


Pro 


Leu 


Ser 


Ser 










J Z 3 










3 3 0 










335 






Li±y 


DVl O 


Th r- 

X 111 


Qpr 

OCX 


n 1 0 


Pro 


Pro 


Ser 


Thr 


Phe 


Glv 


Pro 


ser 


Cvs 


Asp 






"1 A Ci 
j ft U 










34 5 










350 








m n 

Ul U 


iyr 


Th-r 

X 111 


Lys 


Ala 


Ser 


Thr 


Leu 


Gin 


His 


Glv 


Ser 


Val 


Gin 


Ser 






'ace 










n 










3 65 








/\rg 


Glu 


Gin 


Glu 


His 


Ser 


Glu 


Ala 


Ser 


Lys 


Ala 


Ara 


Ser 


Ser 


Leu 


Asp 


inn 










j / Zj 










380 










OCI 


OX U 


Asp 


Val 


Glu 


Asn 


Lys 


Ser 


Lvs 


Pro 


Val 


Cvs 


His 


Glu 


Gin 


Pro 


JO J 










ion 










3 95 










400 


Ser 




X XIX 


irx. \J 


Glu 


Ser 


Asp 


Ala 


Lys 


Glv 


Ser 


Asp 


Glv 


Ala 


Gly 


Asp 










ADC 
*± u o 










410 










415 




Arg 


Lys 


m n 

ulli 


V Ct X 


A en 




Ser 


Ser 


Cy s 


Glv 


Ser 


Asn 


Thr 


Pro 


Ser 


Ser 








/ion 

ft Z U 










*± ^ 3 










430 






Ser 


Asp 


Asp 


Val 


\JJ 1 LI 


Ala 


Asp 


Ala 


Ser 


Glu 


Ara 

rt.i y 


Gin 


Glu 


ASD 


Glv 


Thr 






4 J j 










A A C\ 
ft *± L/ 










44 5 








Asn 




uX U 


val 


T .wo 


UlU 


Thr 


Asn 


Glu 


Asp 


Thr 


Asn 


Lys 


Pro 


Gin 


Thr 




4 en 










*± Zj Zj 










460 










Ser 


lj i li 


OCX 


/-vo ii 


Ala 


/\i y 


«x.y 


Ser 


Ara 


He 


Ser 


Ser 


Asn 


He 


Thr 


Asp 


/i c 
ft D D 










4 7 0 










475 










480 


Pro 


i rp 


xj y 0 


Ser 


Val 


Ser 


Asp 


Glu 


Glv 


Ara 


He 


Ala 


Phe 


Gin 


Ala 


Leu 










4 R R 










4 90 










495 




Php 


Ser 


M.x\y 


Glu 


Val 


Leu 


Pro 


Gin 


Ser 


Phe 


.Thr 


Tvr 


Arg 


Glu 


Glu 


His 








Zj \J \J 










505 










510 






Arg 


r:i ii 

Lj i u. 


Hi 11 


Glu 


Gin 


Gin 


Gin 


Gin 


Glu 


Gin 


Ara 


Tvr 


Pro 


Met* 


Ala 


Leu 




b -Lb 










D Z U 










52 5 








Asp 


Lgu 


Asn 


Phe 


Thr 


Al A 

nlo 


Gin 


Leu 


Thr 


Pro 


Val 


Asp 


Asp 


Gin 


Glu 


Glu 


con 










_> j _> 










54 0 










Lys 


Arg 


Asn 


Thr 


Gly 


Phe 


Leu 


Gly 


He 


Gly 


Leu 


Asp 


Ala 


Ser 


Lys 


Leu 


545 










550 










555 










560 


Met 


Ser 


Arg 


Gly Arg 


Thr 


Gly 


Phe 


Lys 


Pro 


Tyr 


Lys 


Arg 


Cys 


Ser 


Met 










565 










570 










575 




Glu 


Ala 


Lys 


Glu 


Ser 


Arg 


He 


Leu 


Asn 


Asn 


Asn 


Pro 


He 


He 


His 


Val 








580 










585 










590 






Glu 


Gin 


Lys 


Asp 


Pro 


Lys 


Arg 


Met 


Arg 


Leu 


Glu 


Thr 


Gin 


Ala 


Ser 


Thr 



595 600 605 



<210> 3 

<211> 2254 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : full - length 
CCA1 cDNA clone 25 constructed joining 5' and 3 
fragments of clones 21 and 24 



<400> 3 

tgagatttct 

aatcacttct 

gaattaaaaa 

tctctaaagt 

gagacaaatt 

aagcaacgtg 

tatggtagag 

agaagtcacg 

gctatgggtc 

aatccttatc 

gatggaaaag 

cgacaacaat 

actcatcagt 

gcaagcactt 

agaaaggagt 

cctcagactt 

tctctatcac 

cagtcgtttc 

gcaactttcg 

aactcacctc 

tgggctgcca 

catcctccat 

caacatggtt 

tcactggact 

gcaacacctg 

cggtcctcgt 

gaaaggcaag 

cctcaaactt 

tggaagtctg 

ttgccgcaaa 

caaagatatc 

caagaggaga 

agtagaggaa 

agaatcctca 

ttggaaactc 

tttttaagtt 

ttccttgtcc 

gtttaatctt 



ccatttccgt 
tcttcttctt 
tggaatcttt 
ggaattttgt 
cgtctggaga 
aaaggtggac 
catggcagaa 
ctcagaaatt 
aagcgctaga 
ctcgaaagac 
agtcccttgg 
caaagcctga 
atctctctgc 
tccgcgagtt 
caaactcaga 
atccgatgca 
atcctccttc 
ctaatcatat 
cctcatcatt 
cgaatctggc 
atggattatt 
ctacttttgg 
ctgtgcagag 
cagaggatgt 
agagtgatgc 
gtggctcaaa 
aggatggcac 
cagagtccaa 
tgtctgacga 
gttttacata 
caatggcact 
agagaaacac 
gaacaggttt 
acaacaatcc 
aagcttccac 
ttcaagacca 
atagtcttcc 
tttttttcca 



agcttctggt 
cttctcgatt 
atcgaatcca 
aaagagaaga 
agatctggtt 
tgaggaagaa 
gattgaagaa 
tttctccaag 
catagctatt 
gggaagtgga 
atcagaaaaa 
agagaaaact 
tgcatcctcc 
cttgccttca 
tttgaatgca 
tatccctgtg 
agagccagat 
aatgtcaacc 
ttggcctccc 
tgccatggcc 
acctttatgt 
accatcatgt 
ccgagagcaa 
tgaaaataag 
aaagggttca 
cactccgtcg 
caatggtgag 
tgcacgccgc 
gggtcgaatt 
tcgagaagaa 
tgatcttaac 
aggatttctt 
taaaccatac 
tatcattcat 
atgagactct 
ctgctacatt 
tgtaacattt 
aaaaaaaaaa 



ctcttttctt 
tcttactgtt 
agctgatttt 
tctgaagttg 
attaagactc 
cataatagat 
catgtagcaa 
gtagagaaag 
cctcctccac 
acgatcctta 
gtgtcgcatc 
ctgcaggaag 
atgaataaaa 
cgggaagagg 
aaatctctgg 
ctagtgccat 
agtcatcccc 
cttttacaaa 
gattctagtg 
gcagccactg 
gctcctctta 
gatgtagagt 
gaacactccg 
agtaaaccag 
gatggagcag 
agtagtgatg 
gtgaaagaaa 
agtagaatca 
gccttccaag 
cacagagagg 
ttcacagctc 
ggaatcggat 
aaaagatgtt 
gtggaacaga 
attttcatct 
ttctttttct 
gactctgtat 
aaaa 



tgtttcattg 
ttcttatcca 
gtttctttca 
tgtagaggag 
ggaagccata 
tcattgaagc 
caaaaactgc 
aggctgaagc 
ggcctaagcg 
tgtcaaaaac 
ctgagatggc 
acaactgttc 
gttgtataga 
gaagtcagaa 
aaaacggtaa 
tggggagctc 
acacagttgc 
caccggctct 
gtggctcacc 
ttgcagctgc 
gttcaggtgg 
acacaaaagc 
aggcatcaaa 
tttgtcatga 
gagacagaaa 
atgttgaggc 
cgaatgaaga 
gctccaatat 
ctctcttctc 
aagaacaaca 
agttaacacc 
tagatgcttc 
ccatggaagc 
aagatcccaa 
gatctgttgt 
tttgaggcct 
tattcaacaa 



atcaaaagca 
acgaaatctg 
ttgaatcatc 
cttagtgatg 
tacgataaca 
tttgaggctt 
tgtccagata 
taaaggtgta 
taaaccaaac 
gggtgtgaat 
caatgaagat 
agattgtttc 
gacatcaaac 
taacagggta 
tgagcaagga 
aataacaagt 
aggagattat 
ttatactgcc 
tgttccaggg 
tagtgcttgg 
tttcactagt 
aagcacttta 
ggctcgatct 
gcagccttct 
acaagttgac 
ggatgcatca 
cactaataaa 
aaccgatcca 
cagagaggta 
acaacaagaa 
agttgatgat 
aaagctaatg 
caaagaaagt 
acggatgcgg 
ttgtactctg 
ttgtatttgt 
atcataaact 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2254 



<210> 4 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 



<400> 4 

ctgttatgct taagaagttc aatgt 



25 



9 



<210> 5 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 5 

ccaccctcga gtagaacact tattcat 



<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR 5' primer 
for pXCA-21, pXCA-24 and pXCA-25 

<400> 6 

ggccgggatc caattcgtcg acccacgcg 



<210> 7 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR 5' primer 
for pXCA-2 3 

<400> 7 

taaagggatc catatgggtc aagcgctag 



<210> 8 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 3 1 primer 
for pXCA-21, pXCA-24, pXCA-2 5 and pXCA-2 3 

<400> 8 

atagaattct cgagcttatg catgcgg 



<210> 9 

<211> 10 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nearly perfect 
10 -bp repeated sequence protected from cleavage 



10 



<400> 9 
aaamaatcta 



<210> 10 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : sequence of 
protected region 



<400> 10 

aaacaatcta aaccccaaaa aaaatctatg a 



<210> 11 

<211> 8 

<212> DNA 

<213> Artificial Sequence 



31 



<220> 

<223> Description of Artificial Sequence:one copy of 
repeated sequence 

<400> 11 
aaaaatct 



<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification 5' primer 

<400> 12 

gaagttgtct agaggagcta agtg 



<210> 13 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification 3' primer 

<400> 13 

atgtggatcc ttgagtttcc aaccgc 



<210> 14 

<211> 88 

<212> DNA 

<213> Artificial Sequence 



11 



<220> 

<223> Description of Artificial Sequence : double -stranded 
A2 DNA probe fragment of Lhcb*3 promoter 

<400> 14 

aatctgcgaa gtgcgagcca ttaaccacgt aagcaaacaa acaatctaaa ccccaaaaaa 60 
aatctatgac tagccaatag caacctca 88 

<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :WT1 probe 
<400> 15 

agcaaacaaa caatctaaac cccaaaaaaa atctatgact 40 



<210> 16 
<211> 88 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :ml mutant probe 
<400> 16 

aatctgcgaa gtgcgagcca ttaaccacgt aagcgagtta acaagcgaaa ccccagaata 60 
catctatgac tagccaatag caacctca 88 



<210> 17 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :m2 probe 
<400> 17 

taaccacgta agcgagttaa caagcgaaac cccaaaaaaa ac 



<210> 18 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :m3 probe 



<400> 18 

ttaaccacgt aagcaaacaa acaatctaaa ccccagaata cac 



43 



12 



<210> 19 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :m4 probe 
<400> 19 

agcaaacaaa caatataaac cccaaaaaaa atttatgact 40 



<210> 20 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :WT2 probe 
<400> 20 

actaaacgat aaaacaaaaa tcttaaaatc caatgaatga 40 



<210> 21 

<211> 52 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : CCA1 residues 
24-75 



<400> 21 

Arg Glu Arg Trp Thr Glu Glu Glu His Asn Arg Phe lie Glu Ala Leu 

1 ~ 5 10 15 

Arg Leu Tyr Gly Arg Ala Trp Gin Lys lie Glu Glu His Val Ala Thr 

20 25 30 

Lys Thr Ala Val Gin lie Arg Ser His Ala Gin Lys Phe Phe Ser Lys 

3 5 4 0 4 5 

Val Glu Lys Glu 
50 



<210> 22 
<211> 55 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
seauence from Solanum tuberosum (Stl) 

<400> 22 

Gly Val Pro Trp Thr Glu Glu Glu His Arg Met Phe Leu Leu Gly Leu 

15 10 15 

Gly Lys Leu Gly Lys Gly Asp Trp Arg Gly lie Ala Arg Asn Tyr Val 

20 25 30 

lie Ser Arg Thr Pro Thr Gin Val Ala Ser His Ala Gin Lys Tyr Phe 
35 40 45 



13 



lie Arg Gin Ser Asn Met Ser 
50 55 



<210> 23 
<211> 53 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
sequence from human (HMyb, CMyb) ) 

<400> 23 

Lys Thr Ser Trp Thr Glu Glu Glu Asp Arg lie He Tyr Gin Ala His 

15 10 15 

Lys Arg Leu Gly Asn Arg Trp Ala Glu He Ala Lys Leu Leu Pro Gly 

20 25 30 

Arg Thr Asp Asn Ala He Lys Asn His Trp Asn Ser Thr Met Arg Arg 

35 40 45 

Lys Val Glu Gin Glu 
50 



<210> 24 
<211> 53 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
sequence from Drosophila meianogaster (DMyb) 

<400> 24 

Lys Thr Ala Trp Thr Glu Lys Glu Asp Glu He He Tyr Gin Ala His 

1 5 10 15 

Leu Glu Leu Gly Asn Gin Trp Ala Lys He Ala Lys Arg Leu Pro Gly 

20 25 30 

Arg Thr Asp Asn Ala lie Lys Asn His Trp Asn Ser Thr Met Arg Arg 

35 40 45 

Lys Tyr Asp Val Glu 
50 



<210> 25 
<211> 53 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
sequence from Zea mays (ZmCl) 

<400> 25 

Arg Gly Asn He Ser Tyr Asp Glu Glu Asp Leu He He Arg Leu His 

1 5 10 15 

Arg Leu Tyr Gly Asn Arg Trp Ser Leu He Ala Gly Arg Leu Pro Gly 

20 25 30 

Arg Thr Asp Asn Glu He Lys Asn Tyr Trp Asn Ser Thr Leu Gly Arg 
35 40 45 



14 



Arg Ala Gly Ala Gly 
50 



<210> 26 
'<211> 52 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
sequence from Saccharomyces cerevisiae (YBAS1) 

<400> 26 

Leu Arg Glu Trp Thr Leu Glu Glu Asp Leu Asn Leu lie Ser Lys Val 

15 10 15 

Lys Ala Tyr Gly Thr Lys Trp Arg Lys lie Ser Ser Glu Met Glu Phe 

20 25 30 

Arg Pro Ser Leu Thr Cys Arg Asn Arg Trp Arg Lys lie lie Thr Met 

35 40 45 

Val Val Arg Gly 
50 



<210> 27 

<211> 52 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Myb repeat 
sequence from Arabidopsis thaliana (AtGll) 



<400> 27 

Lys Gly Asn Phe Thr Glu Gin Glu 

1 ' 5 
Lys Leu Leu Gly Asn Arg Trp Ser 
20 

Arg Thr Asp Asn Gin Val Lys Asn 
35 40 
Lys Leu Val Gly 
50 



Glu Asp Leu He He Arg Leu His 

10 15 
Leu He Ala Lys Arg Val Pro Gly 

25 30 
Tyr Trp Asn Thr His Leu Ser Lys 
45 



